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The Effects of Prose Organization and Inal,,idual

Differences on Free Recoil

_ Thomas G. James and Bobby R. Brown
Florida State University-

ABSTRACT

Passages organised by concept names, concept att,ibOtes, and

'by randomization wee presented to students for study and recall ,

and measures of :verbal comprehension, verba! associa-

tive memory, closure, and subjective organizatiCn wee taken. The.

Name 'coup recalled more correct stateents than the"3ther groups,

clustering by names was vedcminant for al groups, and unique

patterns of torelations were obtained among cogn1t,:,ve factcfs and

recall scores for each group. -These rest: p- indicated that 'earning

a highly orgAnjzed passa4e and,lisihg a vefey'ed eca]l strategy

yielded-.superior recall.. The analysts of.the subject-I 2 organiza-

.tidn data indicated that high organizers were not highly influenced

by the inherent'structure.of the learnifig.matefials, whereas low

organizers were. Th6s, students low in subjective' organization

require highly strucutred materials, while students high in sub-

jective organization perform similarly on materials with high and 0

low structure. :



The Effects. of Pr se Organization and Individual

( .Differences on Free Recall . , .

Thomas G. James and Bobby R. Brown
Florid4 State University

Adaptirig instructional procedures to the cognitive characteristics

of learners is an important methodological development which could

greatly affect future insiructional,deOgn procedures, Howeer,

research, designed to Rrovde a rationale for adapting, nsteuction to

indivtdual differences has not been Artitularly successtui,; that -is,

it one's criterion for success is signiflicant disordinal 4tituier

treatment interactibns. -For example, in an examination ,o+ 90

Aptitude-treatment interaction studies, BraCht (1970) found only 5
.611

which reported significant disOrdinal interactions, whi e 85,,epo'led

ordinal or no' interactions whatsoever. He did, howe,er, vOvIde

educational researchers with some optimistic data. For examp.e, he

found that aptitudetreatment interactions were most likely tot4e found

if factorially-Omple aptitude variables were used rafhee than facto.16..11y

complex ones. This finding supports the recoMmendation made earfie, by

Jensen (1967) and Melton (196), that .hypotheses about individual.ditifer-

ences should be specified in terms of the,bAsic processes proposed by

current theories of learning,' Furthermore, Bracht's results reinforce

the view that in aptitude-treatment interaction research.one should

select the ability,factors which corret0ohd most'closely to the requireL,

ments Of the experimental task (Cronbach & Snow, 196),

1
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By measuring fpctorially simple aptituc 1 research on instruction

,three outcomes will be facilitated: (a) a more precise conceptualiza-

tion of° the ability factors employed will be realized, (b) a cont-ribution

will be made toward the construction of a "taxonomy of processes"

(Melton, .I967), and (c) odie possibility of finding aptitude - treatment

interactions will be enhanced., In the experiment reported here,

the relationship of factorially :simple cognitive alyllitiestolearning°-

'from pr.ose"was investigated. AlsO, the effect of individual differences

-',r1.the ability to subjectively organize (in memory) unrelated verbal

input on the leaining of organizeitl and unorganized prose.was examined.

Tuiv p,, .345) cast the definition of subjecti,-e organize-
.I tion in teems of information processing theory (Miller, 1953) as the

"info,-mation in the utput'not found in the input.," However., 'such

i

discrepencies ar9 not due to error ,but represent individull ist4c

reci, strategies whith serve to expand the capacity of the memory

system.. Subjective organiption differs_from prOcesses such as,

phunking or unitization (Miller, 1956), associative (Jenkins A' Russell,

195Z) or conceptual (Bousfield, 1953). clustering., ci,r the. util iz

o hierarchical retrieval schemes (Poweft r, '1970) in:that the inea..,.e.ment

paradigms of, these latter processes require the learner to recogn:ze and

, use the structure *inherent in the'materials (provided by the experimenter)

rather than the generation ofridiosyncratic organizations:

Attempts which have bE in made to clarify the relationship between

otganiiatio6 in memory and performance at recall have been, for the most

part, limited to the use of Single words. Thus, the importance of

ti



subjective organ'zation to the recall ententia mate(ial has not

been established. For this ,reason the learrOng materia's used in this-

study consisted of written verbal .discarse dealing with E.1-riou,.;

attributes (geographical, economic; political, etc.) of six imaginary
, .

nations.

The research reported here scught to answer the tb!;awing questions:

(a) What affect does paragraph organization have on the free recall

of senteriti-andOn the selection of cl-uste!,..ng st,ategies? (b) Row do

persons who diper in subjective organization diffe/ cm-the fee-fecall

ot sentences and on the selection of clusteing strategies? and (c) What

is 'the relation-ship between subjective organization ard-..:ther task-relevant

cognitive abilities?

Subjects

Method

4

Seventy-five male and female students en-olied in ar'invocucvon

psychology course at Florida State Univers-ty do-ng'the FG. anr. winte,

Quarters (X971-72) participated in this exper,ment'as part 0 the,-.

course requirements.

Learning Materials .

A concept name by Conceptattribute matrix, devllOpcdby 5:Aluitz &

.DiVesta (1972), in which the names Were imaginary naqons and the attri-

butes, were- characteristics of Close nations. , was used to construct the

paragraphs used in this study (see SchUlt2 & DiVes,ta, 1'972, p, 24).

Sentences were constructed by combining concept names and concept attributes
.0 -
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with one sentence tor each cell in the matrix._ Theseseritences' were then

combined into paragraphs.` In one condition each paragraph dealt with

all the attributes 01 a.single nation (name vganzationi i another

conditicn pa,ag!aph dea;t with a .i-Ing)e att')oL:te or e,e-y ntion

(attribute oAanization;- A tft. ,a condition corissted o, c) a'i'ancle-

m6nt or the sphtences.

The -,.ganization of these passages was bete-pinec rp,antitatiely 6y

comp r!r1:::, ,ste,ing noe, tor each :ne. The c'Ls,tewg index was the

same ihc:(iec-', by Erase (1969; and SOu:tz anci'Di'Vesta.(19712)--

Clust we e computed by ccd'rg the seriences ac:c!ding to

which nadte alt. :byte ;y ''eter'eo tc ana st,ng t.heT sequentlally.

A cluAer'.py then computed' tor b.th the reaang passages and

the recall protocols as follows:

Ci A 100

W116; e

P the nuff.be of xepetAtions of c cont,eoi name Of attjbute
]

T the total number of sentences recalled

- /he tota riaber of catgories raalled-

The percentage or nameJusteringtor passages N, A, and R was 100%, 0%,

and 0%, ! spectlely. The percentage of attribute organization for

passages N, A, 'arid R'was 0%, 10M and 13%, respectively..

Subjectilenizatton - Measurement Rationale

Current nethods of mea?uring organizational processes are inadequate,'
(

for seve-(ai reasons- MeaSures based'on the paiwise .repetition of

unrelated wOrds, such as Tulort's SubjerAive.Organization (SO) and
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Bousfield and Bousfield's 0966) intertrai repetitions j1TRs), remain

relatively low regardless of the leiel of recall Also, reported correla-- ,

bons between measures of output consistency and recal+ are highly variable

' (Wood, 1972), These result's indicate that'either organizationol processes

play only a minor role in free recall learning or that the measures of

r:.lanizatronal processes are inadeqte.Oostman, .1972i. The y latter

1-',4.-alternative is preferred, because the rk.y.larc employliig transfer designs..

has demonstrated the importan:e of'organizational prtcesses in recall.

Postman 09/4) suggested that measures of output consistency are

inadequate because the organization impose on unreiaved words is in the,'

form of multple dependencies (associations) between wc'ds. Therefore,

measures-or. organizational prccesseS which are based on the pairwise

comparison or recalled Words only measure a portion of the true organs-

/

:nation. :Another weakness of current indices of c'gan7zaticna/.procetses
,J

is that varied presentation orders prevent the format,cn cfia single,

well-defrbed organizational. scheme (Wood, 19221. Howe,e., r,onstant

orders of presentation permit' the use or serial posit:on cues as a recall

(,Orategy, thus preventing the use 01 idipsyftratic clustering. strategies..

For several reasons, them, a more adequate measure of'organizational

Processes is needed.

the rationale for the measure used in this study was based on, the fact

that categorized words are clustered to a greater extent than unrelated

words. Thus, a'-high subjective organizer would becha.r.acterizee by -having

an organization index for unrelated words which was nearly equivalent to his

organization index for categorized words, Conversely, a low subjective

organizer would be characterized by having an organization Index .for
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unrelated words 'which was much lower than his ,-ganizaton index.for

categorized words. Such a measure may be ope,ac?iaized by (1) presenting

for, free recall both categorized and Lnrelateo- wc 'cis,. (2) calculating .

organization indices for each type of mate. ;a , and form)ng..a ratio

of the index based on noncategorized weds to the.nde. based on Categorized:

worth. Such a ratio would range from 0.to an amc..int equal LO the

maximum of the noncategorized organization ince,. HoweNe, , scores

at the upper end of that range are unlikely f ,categories are

used. The words were all presented at once :n coe to minimize the effects

of serial learning and to facilitate organizatic by no,ing all yords.'in 7

view:at' all times.

Because a .constant arrangement °w° (ds o.%:e tf1a I s might permit
A

use of sPatial.:ci)es as a rt call. scheme, and,beLakise the organization fndices-''

utiLized measure_ more stru tune, in terms of rru tip e dependencies, than

simple pairwise comparison indices do, the wO!ot-, were )resented in a

` different' randoin order an each trial

The stimulus materials were, developedJby Btown (1967)--and,.consisted

of ten low frequency nouns from each of three; t.ategories ,(°kinds of ClOth,

four-footed animals,-and musical instruments) chosen from the Cohen,

Bousfield, and Whitmarsh (1957) norms, ant 30 noncateaL,ized nouns of the
!

same frequency as the categorized nouns, elect:ch Of the npricategorized

nolins-was'restricted in that no noncategorized wo'd chosen shared a primbry

associate with a(ny other word on the list and that no noncategorized word

was itself a primdry associate of any other word' The 60-nouns were
.

arranged randomly on legal size paper. for a.ornist.ration in a total

presentation format: The same words we--e presented on each trial but
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the arcangement,dn the page differed for every t A total of eight

study-.recall trials were giver, with 2.5 minutes for study and 5 minutes

for free .ecall. Standard fres-rec.a.li ,r,st.i/c.iions were given prior to.

thee rst trial/

C-alculation of Subjective Organization Index

The procedure used to compute, the organization index on: the recall

protocol's .was programed in 'Fortran. id and Implerrented,on the CD.c 6500

computer at Florida -State University. The pr,ogram.compares, by means

of nested dd-looris," successive paieS of fecap trials (12with 2, 2 with 3,

3 with 4, etc, ) in search of words consibtently recalled together. To

i/luskrate the procedur, consider twcP ..a41protocols, one for trial N

- and one far trial Where ten wog as a e ied on 0 apl,N+d. The

first pass comparison; then, cons i;t, ci n-4 .:r 6 !:-cmparisons, between

word i serial 'ss n ial position through 5 .6 t' '' N and wcrts in'serial -

. . ..

.

,

1

. .
\

positioriS 1_; through 5, 2 t\hrough 6, :.! th,t.,1411 ', 4 tn. ough 8, 5 thmugh

*9, and 6 through 10 on atrial NT1- c-o' ea,h'o, the; 6 c:mpari Ans on this

. . ,

pass tile program counts thetnumbee of words An corilmon:between the
.

two -
,

,

. ,

N

.

d group', t 'being tonipared. \ Two_ separate records are generated on the
. ,

. .

sis of the number of 'matches cot-lb were-d to forma cluster, The firs

record consists of the total numbers of matches, If there iS- only one
.

. .

word in common between group 176. Gn trial N and olip 1-5 on trial N+1,
.

then one match is recorded, Simi rarly, if two words are in common

' between those groups then two-matches are recorded This procedure

-

counts i.Solated words and pairs wel as larger 'clusters an forming

tile clustering index. For this rea -on, another record is generated, which
d
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-11

begins Vcordi-ng matches between ,groups oniy, if the number of matches

is Thus,.:only clusters of .words ?_ 3 within comparison yrou

S words each are considered for inCiusim in thislatter clustering

index.

The second .pass Cnn-parisons amore b ?tween trial N words 2 through

-6 and 'trial N+1 wor2s 1 :through 5, 2 through' 6, 3 through 7,.etc. Again,

the matching procedure counts the total .matches and the matches per.`.-
.

comparison a 3. When n-4 passes are completed (n equals the number' of

,,e0rds recalled on trial N), the program begins the sa procedure with

trial N+1 and .trial 11+2.- The total number of matches is divided into .

(
the number,. of matches for categori Zed words and for noncategorized words.

For the purposes of this investigatiOn; the .measure of subjective organi-
\

izati.on was taken as the ratio .of number matches for noncategori zed words
.

to the number of matches for categorizey_i words.

Reference tests. A battery %f aptitude tests was administered to
.

the'subjects in order to partially establish the construct validtty Of

subjective organization and to qualify the perfor,nance'and cl ustering data

obtained on the experimental passages. The test battery included the \,

Advanced Vocabulary 'Test, the First and Last Names Test (French, Ekstrom,

& Price,.1963), the Remote Associates Test (Mednicic & Mednick, ("1967),

and the Mutilated Words Test (Thurstone, 1951). -These tests measure,

respecti vely , the following factors : verbal'comprekiensioh, associative

memory., verbal creativity, and speed of losure.

Experimental design and scoring procedure. The three treatment
1.

groups (N, A,' and R) were presented the apprOriate passage for study

and recall three consecutive times. This arrangement yields a 3-group

multivariate design in which the three recall trialS were multiple,

"dependent measures. The dependent variables were the number of statements
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correctly recallecl,'the-number of errors, name and attribute clUstering

indices, a combined clustering index, and.-41_44erage clustering index,.

t,'A statement was counted as correct ,if the name was paired with the
, .

,,,,apPrOpriate attribute value., In the case ,of cOmpourid attribute values,

on member was required for the stateMent to 'be scored as torrect.

spellingM-Itnor p errors were 'tolerated.. JhcOrrect.addit.;ons to correct.
; ll ,.

..-' name- attribute value pas were i gnoted and statement was scored.
.,,

at correct

The- combiped clustering Index wa5 designed to reflect both' haw

and attribute clustering within one index (Schultz & DiVesta, 1972);

is combUted, as follows: Name clustering indbx Attribute clustering
.

index t 100. This procedure produces a range of scores fromt zero to 200.

High scores represent predominate name clustering, and low scores represent

predominatei attribute clustering. Scores 'falling.around 100 indicate. that
,

neither name nor attribute clustering was prOtSminant. The average-Cluster-

'trig index was- the' ari thmeti"6 average. of the name'.and attribute indexes;

Procedure. The subjects repgrted to a typical \clasSroom in groups,

ranging from two to ten igv were. told at theY.Would be participating
t, t 6 .. ,' r .

in an experiment on how.people learn from rose and that the session ,wOuld
7 --, ,

..Y4last three hours. ...
:,

The Remote Associates Test was given filkst followed by the experitnenl -
4,..

pass4ges. The passage's were shuffled to insui a rat-fitm distribution of the

conditions among the subjects. The paSsages were studied-for five minutes

and six minutes were allow.etl_ifor free .recall.. ThreeAtudyrecall trials
4,

....,
I

were giver, -When the third rliTal)t.rial- was completed' the subjects were ,,

iven a short break, after which' subjective organization was measured

----7---_:
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v. by the presentation of sixty nouns in a total presentation format for

eight consecutive.study-retall trials. Another break was then.given,

folloymd by the administration-of the Advanced Vocabulary Test, the .First:

snd,Last NamesJest and the Mutilated Words Test. The subjects were then

informed about the purpose of. the experiment and:thanked for their par-
,

ticipation.

.Results

Recall: Means and Standard Deviations over all trials for each

treatment group Ln.the number of correct statements recalled, errors of

commition, andthe total number of statements recalled, are presented

in Table Multivariate analyses of Nariance, in which trials repre-

sented multiple dependent variableS'for each subject; were computed

separately for the number of correct statements, errors, and total

reca)1 snols. These analyses, summarized in Table 2, indicated

,that the number of correct statements recalled increased across trials

for all groups (N,A,R). GrouP\N recalled significantly more correct

statements than group A on all trials. Group R recalled more correct

statements than group A, but only the difference on trial 2 vA significant.

Similarly, group N.eecalled more'siatements theenrodp but only the

difference on trial 3 was significant.

For the number of statements recalled; group N recalled significantly

more statements than group .4:bn all trials, and significantly more than

the random group on trials 1 and , but net on trial 3. The attribute

and dorivgreups did not differi/on any trial on the total nilibpr-of

v statements recalled. The three treatment groups did not differ on the
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TABLE 2

Manova Summary Table for the Number of Correctly Recalled
Statements,' Errors, and Total Recall Scores

Variable Hypothesis (null )..P. .df/df f Decision(1-06..95)

Group .N Means areEqual 2/71 34.4 Reject
..

Group A 2/71 15.9

Number .Group R " .,2/71 26.5. n

Co"rect Trial I " n. 2/72 3.9

Trial II " 2/72 7.2

1 Trial III " 2/72 6.0

Group N Means are Equa 2/71 2.0 - F:lil to Reject

GrOup A 2/71 .3 ,,,

Errors Group R ,, 2/71 2.3

Trial' I ii 2/72 .3 1,

Trial II " "' 2)72. .8

Trial III " II 2/72 .0

Group N Means are Equal 2/71 26.5 Reject

Group A " II 2/ 71 14.3

Group R " 2/71 23.2 n

Total Trial I " 2/72 5.9 n

Recall Trial II " " . 2/72 7.7 u.

Trial III " it n 2/72. 5.1

aThe hypothesis "Group N means ai.e equal" refers to the three trial
means for that group, and the hypotheAs '"Trial I means are!equal" refers
to the three means 'for that trial .
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number of errors made, and errors did not Inc 'e&se bye( tri&.'s for any

group.

Clustering. Means and standard cie at cr, eari- ye:',!.nert go-up

over all trials for name, attribute, and cort.b..hed

presented i Table 3. ,-,MultiVarate 666 ',yses I able 1: H t e

ing" indicated that group N clustered rcire by noloe:- -Ulan

group'R. Group A and group !-?. dtd not d lief 1fl 1he e .ter.t

used the nacre clustering strategy. Fc pNorR
neither increased nor decreased ac -oss t,, la Is in ye,p the cry d .1:e ----

ence between trial meads occurred cr, tr ;0, 2 and t, 3; t ai 3 IlagE

clustering being significantly lowe thcC tia' 2 nail,e ,-..1.,.,ter7r-g-

Ana;ysis of attribute clusterclusteng see 16be .4; .nd',.ted thdt

group A ana group R did. not diffei, i.srl the extent to which they used that

.strategy, but these groups cluste..red mue by butes than did group N.

Groups A and R clustered more by name's than by att butes, as e: )denced by

their scores on the combined- clustemny Ther'.e!-C'El these SIgniticant

results are due to the lack of att. c'sten by y.c.4.) ,athet than

by a predominance of-attribute clustering by /oups A and R.

In order to examine the amount'ot clustering (etlected by both

name and attribute scores simdltanously, the combined clustering index

(Schultz_ & DiVesta, 1972) was calculated for each trial and used as a

dependent measure. A multivariate ana.yses at va- ,ance on. these means

(see Table 4) indicated that group N clustered mce by names, than group

A or R. These latter groups did not dl fifer 'n the e4ter i. whilin they

used either the name or attribute clustering strategy, No group on

any' triial clustered more by attributes thap/by names
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TABLE 4

.,.

Ma.nova Surma, y Table to, the Name , Attribute,
and Combined 1.) us t,e 'mg inde-xes.

Varivable Hypothes, s (nu 3i oti Of F Decision(1-a= ,95)

Group N Means 'e Equal

.
G ',,cup ', A.. " ,.-

Name
i

.
Group R ,,

Index Tr ;' El ;

Tr i a i

-Ilia' mil -"

2/71

2/71

2/ 71,

2/ 72

2/12

27.'2

.43

.74

, 3:26

8.34

9.24
It

15.88

Fail to Reject

n it.. t

: Reject

°"
1.

._..

Goup..N Means a re .Equa I.
G.-oup A

Attribute: "Grou p

:nciex ,, '6 ,

rasa ,,

J
II1--lal if,1 ,
4

G. 2/ 71

2/ /..

2/71

2; 72

2/ 12

.2/ 72

.a :13

'1.15

3.89

7.79

4.76

6.96

Fai 3\ to Reject
,.

,, . ii ,,

Reject

Group N Means are Equal

Group A

Combined Group R ti

Index Trial ,,

Trial II "

Taal1 111 l

2771

2;71_

2/71
.,*

2/72

'2/72

2/72

.03

.85

5.28

10,49

9,08

13,50

Fail to 'Reject

r. if

Reject°

i,

a
The hypothesi s 'Group N means are equal" refers to the three trial

means for that gPoup, and the hypothesis "Trial I means are equal" refers
to the. three group means for that trial .
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IV
Cogni tive factors and performance. In fable 5 the significant

correlations -between cognitive. factors and performance scores on each

trial for the three experimental passages are presented; The performance

measures included the number of correctly recalled statements, total
(71

number of statements Tecai led, and average clustering, (N14-AI ).

Unique patterns of, significant correlatiorts were obtained for each

treatment group, Associative 'memory had a moderately high positive

correlation with total recall on all thee trials of group and on trial 2

and trial 3 of group R,-but a low coreiation With total recall on all

three trials or` group, N. In cemtfast, verbal comprehension and recall

were positively related -on all tr ia:s in group N; but not at all related

in the A -Or ,R groUps. Subjective organization and the number of correctly

recalled statements were positively ;elated on -trials 2 and 3 of group A,

not at a I. re lated in group N, . and negat v re I ated on trial 1 in

group A, but not at all on trials. 2 and

Scores on the cognitive.factof tests were used as predictors, and

recall and average clustering in,dices were used as criterion variables in

separate multivariate multiple linearprediction analyses for each group.

In general, the null hypothesis for these anapses was stated as follows:

Ho In the five predictor model, variable x' (or variable x y)''does not

affect linear prediction on any of the three dependent variables (trials ).

1.
In group A this hypothesis was- rejected for the,l in, ear prediction

I

of recall scores from subjective organization (F;(3,17) - 3.73, p < .05)

and sUbje`6,tive. organization plus verbal comprehension (F(6,34) 3.38,

p < .05). None of the factors "significantly affeeted the linear pre -

diction- of recall , or average clustering scores in g rOup N or R.
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In order to further examine the effect of subjecti-veorganiiat=on

on recall and clustering performance,. the distebL;ton of subje..lt!,e

organization scores was ranked and the top and bottom qUartleSWe:"(:

selected, Table 6- presents the -mean numbe(-correct.and mean .c.cm6ined

clustering scores on all trials for high and low subjectire organizing

in the and randori groups, These extreme. grobps )eiee

-TABLE 6,

Mean Number torrect and Mean Combined nisterifig.on Al l
Trials for High and Low Subjective Organize:-s

in 'theNaffle, Attribute, and RandcmG,,p

Mean Mean Mean Mean Mean Me6n
Group Number Combined NOmber .Cwiblnect Number

'. Correct Correct ClustEr-,nq Correct Cluste9.

Name

HS0- 7.. 176.0 10,6 198.8. 12:0 193 8

LSO 9.5 187.5 12.6 1195 8 1,'.2, 1990

Attribute

HSO 7.1 99.8 10,2 155 8

LSO 7.0 136.0 8.2 69,8

15:5 156 5

10;6. 59_2

Random

HSO 4.8 84.3 7,0 126,2

LSO 8,0 169.3' 10.0 137.8 .13,8 1i8,2

10.6

compared on, recall and combined clustering scores. Graphs of these data

for' all treatment groups are presented in Figures 1 Ad2.
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As _can be seen in these figures, high_aad low subject'.e organizers

performed rather differently. Conside' the combined clustering

indek. In group R Tow subject] k;e organize-5 o'OrOzed the1r recall pre-
.

dominately by names.. The high subjecti,e vganzers- used the attribute

strategy to a greater extent than the name strategy on trials 1 and 3,

but
.

Just the reverse cn trial 2; The only significant difference between

high and low organizerS in group R was on rri.al I -(F(1,10) - 8,72, p = .05).

.

In group A high subjective organizer-z began by using neither strategy

to a greater extent.' than the °the,: bUt on ater tries- they peaominately

used the metre strategy. The- low'subjecte oganize!'s, on the other hand,

.began by using the ;am .st(ategy,' bcr. by thg thi,c tr were using the

vganiiaticn inh2ren 'n the passage. g. cup. A high and 1 cw organizers

did not itterpsignificantlyAon ste.74, cn &ry t..fl1 In

(

group N, low subjective vgan,.ze,s nee- ut1iized the :1!,'bute strategxo

but the high subjective '0, ganize's Lscd r E-cr;o amtLnT 'bi4te

clustering on trials 2 ';',nd '3.: Thee we ,e tv; sgrio.c.ant cil4teenes

between high anti low.organizers in grot,p N on combihed

On-the numbv of corect statements !eca:ed, the high and low sub-

st," jeCtiVe organizers again pertomed in 'markedly .di.fferent ways. In

group R' low subjective organizers recat tea more correct statements than

subject4ve organizers on al l tr a 1 s,! but the only significant

/

difference was on trial I 4,F(1,10) = 1.36, p r ,05),. In grdup A; the

J
'A 74.

.a
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reveise was true;high subjective organizers recalled more correct state-

ments than low subjective organizers. F-ratios fcirthe differences

between groups on trials weee very low fork trials 1 and 2, but the difference

on tvill"3 was significant at the ,i0 level (F(1,10) = 3.48, p', .10)k .ihe

differenoes'between high and low organizers increased across vials'

res.ulting in an interaction between subjective organization and trials.

This ,i7nteraction was only signific4nt at the .10 level, however (F(2,9)

= 3.88, p < .10). :n group N, hgh and low 'subjective organizers recallea

a similar amount, but the high group recalled less than'the low group

o5t all trios. F- ratios for the chfferences on trials 1 ;ndrwere

less than 1,but the difference cry to al 3 was significant at"the .10

.1e'vel. (F(1,10) - 4,58,-p .10),

Although the fierences in reLall between high and low organizers in

groups N and A were not highly ee.iiable, the fact that high organizers

in grodp N recai led less than ;ow organizers, and "low organizes in
1

group A:recalled less than high organizersis indicative of an aptitude-
,

rs'

aptitude-

treatment interaction. The interaction teste-e1-12Y comparing means

from only the third recall. trial, These_means are presented .;raphically

in Figure-3.

A 2.x 2 analysis of variance, in which subjective organization (high

and low) and passage organization (name and attribute) were factors, was

computed, Both main effects were nonsignificanet, but the subjective

organization by passage organization interaction Wal significant

(F(1,20) = 7.98, p < ,05). Given a prior F-test, it is apprOpriate to

use the Fisher Least Significant Difference to determine which differences

-contributed to the significant interaction effect, Using this procedure,
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it was determined that the low subjective organizers In group N recalled

significantly more sentences than the low subjective organizers in group A

4
at a = .05. However, recall of the high subjective organizerq in group N

-

did not differ from the. recall of high subjective organizers in grOUp A.

Thus, the observeri interaction is ordinal rather than disordinal.

Discussion

The disdussion which follows is divided into three sections:

.(a) passage or.ganization-recall and the selection of clustering strategies;

(b) individual differences organizational ability; and (c) summary and

suggestions for further research.

Passage OrganiZatirn-Recall and the
Selection of Clustering Strategies

'Passage organization was found to have a marked effect on recall

and the selection of clusterin9 atrategilis Recall was highestin the

name condition and lcwest in the. attribute condition; with recall for 2

the random condition falling between these extremes. The poor recall

of the attribute group is not consistent with-previous research .

(Erase, 1969; Schultz & DiVesta, 1972; Friedman & Gretzer, 1972).

In these experiments the attribute condition yielded recall equal to

or greater than the recall in the name condition, However, the poor recall

of the attribute group in this study may be explained.by an examination of

the clustering strategieS used by learners in the attribute and random

conditions and the sequential structure of the attribute passage. .

The clustering data indicated that the attribute group utilized the

attribute strategy no more than did the random group. Since the

attribute organization passage had no differential effect on the selection
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of clustering strategie,,, the usetuines of attribute organization is

questionable. In ^egared to sequential .1',.ctu,e, Meyers, Pezdek, and

Coulson (1972) have shown that serial position cues are used by students

in the attribute group, but not by students in the nameor random groups,

and that when these cues are removed, recall of the attribute pass'age

was debilitated, Furthermore, in the Schultz and DiVesta (1972) sic dy,

the concept names appeared in a constant order across concept attribute

paragraphs (personal communication), thereby permitting-the .use of

serial position cues which facil:tated :n the attribute passage

used in the present study, however', conept names were in a different
.0.

random order-for each tOicept attribute paragraph,- Therefore, the benefit

of having the concept names appea in the same sequenljal c:vaer across

paragraphs was not available to the ;eaners in the att:ibute group,

and consequently, recall for that group was depressed

With respect to the selection of oLstermg 'trategies, the name

group clustered almost completey by names; whe(eas the other grobps,

tended to use both the name and atti bate L ustering -strategies.

However, clustering by namWwas the oominantstrategy among the random

and attribute groups. This preference fc the name clustering strategy

is very reliable, for it has been also noted in at least three other

experiments (Frase, 1969;,Schultz & DiVesta, 1972; Meyers, Pezdek,

& Coulson, 1972). Two explanations of this finding have been offered

by Schultz and DiVesta (1972). First, the.dominance of the name strategy

may be a function of the information processing requirements of that

task. In that case, the name strategy would be chosen because it served
b

to reduce the load placed on memory. Second, the dominance of the

name strategy may be a function of zultur31 predilections, FroMan
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organizationA theory point of view, it is valid to say that learners

typically organize information primarily by categories and secondarily

by attributes of those categories. Thus, the name strategy is dominant

because learners use adaptive, organizational processes in which recall

of categorles facilitates recall of attributes of those categories

(Tulving & Pearistone, 1966; Weist, 1970), and which serve to increase

the'capacity of the memory system: This data indicates, then, that

students not only.ue organizational processes, but they tend to use

the most pars foonious.organizational scheme available as well.

Individual 011.-ferEnces in Organization Ability

The above discussion disregarded the effect of individual .differences

on recall and the selection of clusterjng;strategies. Therefore, those

statements must new be qualified by an examination of the differences

between students high and luw fn their ability to subjectively organize

verbat input

I6 the attAbute passage condition, high organizers began by using

both clustering strategies to the same extent, but on later trials they

chose to reorganize the passage and use the name strategy. The low

organizers, however, exhibited aropposite pattern. Early in learning

they used the name strategy to a greater degree than the attribute

strategy, but on the second and.third trials they used the structure in-.

herent in the materials. These clustering results correspond closely

with the recall data for the-attribute group. On trial 1, when the low

organizers were attempting to reorganize the passage, and the high

organizers were attempting to find-relationships among the sentences, they

.recalled -thesame amount. However, the low organizers could not reorganize
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the material, and consequently were fo,ced to gradually adopt the attri-

bute strategy, a strategy which does not yield high recall. ThUs, the

differences between high and low organizers increased across trials

creating the interaction between subjective organi'zation and trials in

tha.atfribute-condition.

Similar results were obtained in the name and random groups.

the name group, the high subjective organizers usedthe attribute strategi
4

, to 'an increasingly greater extent ove- trials,'whereas km subjective

organizers used the name strategy exclusively'. In terms of the amount

recalled, these groups differed signifcantly only on trial 3; the trial

. ,

in which the high organizers were using the attribute strategy to the

greatest extent. Furtheriflore, n the random group, the only trial on

which high and low organizers differed significantly was the same trial

(trial I) on which the low ofganizers were predominately using the name .

strategy. On later trials, 35 the use of the name strategy by low -1

organizers declined, low organizers did not recall more sentences than

the high organizers.t These results suggest that the adoption of a

single effective strategy results in highei- recall thariLthe adoption of

two strateOes, one of which is inefficient. Thus, these results support

the view that subjective organization and the recall af connected dis-

course are dependently related.

'the context of this experiment, low organizers may be characterized

as being highly influenced by the external structure of the learning

materials, and they tend to mirror thaj organization in their recall.

High, organizers, however, are able to reorganize the materials, but that

was not to their advantage because of the time constraints involved:

c



That is, high organize's actively sought alternative relationShips

among the sentences, thereby reducing the amount OT time spent memorizing

them. Thus, only in the case of the attribute group, when the low. organ-

izers were severely limited because of the explicit structure and the lack

of serial position cues, did the high organizers recall more than the low

organizers. Although mere specuflation, it may be that in the random'

° group high organizers would have recalled more thin.low organizers

if more learning tri a 's wee ien.'

Given the s ;gni ficant ordinal -ntey-aati,on between paragraph organiza-

tion and subjective caganization on the .number of correctly recalled.

statement's, it is quite apparent -that low subject' ve organizers require

learning material which highly and efficiently organized, Learning

. materials which place 1 tt.I.e constiaint over he organization of recall

cannot be effective'ly reorganized b subjec,.t low in subjective organization.

However,, regardless .3T whether the name or attribute passage was studied,

subjects high in',E,Libect-,e o'aanization .-ecal /ecl similar amounts,

These results Serve to qual 7iy results ffcm previcus. research which

was not concerned with 1ndi.,:id6al differences in that the finding by

Schultz and DiVesta (1972), that learners in the 'attribute condition >

gradually adopt the organization 'inherent .in the passage, is only true

for those low in subjective organization, In addition, the importance

of .a learner's SObjective organization ability, as measyred in this

study; in learning from prose material(was demonstrated. It remains

to be seen, however-, whether or Acrt these results are replicable in

more complex learning .situations.

5)
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Summary and Suggestions for Further Research

In summary, the major concluSions of this research are as follows:

(a) Passages organized by concept names are easier to learn than passages
"IN

organized.by attributes or by randomization; (b) The name strategy is

dominate because it reduces memory load and because it represents most

closely the way indivtdualsvoroanize verbal input; (c) The attribute

organization must be inferred and,when all students in that condition

are considered, there is no effect of attribute Irganization on the

selection of clustering strategies; (a) Although the appropriate controls

were absent, it appears that ,a viable explanation of the poor recall

perform ice of the attribute group revolves around the unavailability of

serial position cues; (e) Low organizers aree influenced by the apparent

structure of the oassage, whereas high urganIzers.a(e not; (f) High

organizers attempt to%find relationships among the elements of the

passages, and.as a result, time for learning is educed and' recall suffers;

(g) There existsan-Ordinal interacIpon betwden "subjective .organizart.rgn
t.

R

and passage condition..

These conclusions are certainly not definitve, for theyiS:erve only

to suggest streams for future research. Based on these' conclusions thent.

the following recommendations are made: (a) The measurement of subjective

.k

organization should be examined carefully for possible artifacts resulting
r

from the matching procedure; (b) Administration and scoring of the sub-,

jective organization measure takes a prohibitive amount of time. Therefore,

before any volume of research is. undertaken in this area an'economical

easy-to-administer instrument must be developed. In this regard, the

potential use of a computer for real time presentation and scoring is
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'extremely attractive; (c) The construct orsubjective organization must

be empirically validated. The e4idence to date is most suggestiv, 'but

conflicting results abound; and (d; Thergptltude-treatment interaction

must be explored for potentlal payoff with. more meaningful and more complex

instructional treatments. In addition, it would be profitable to measure

subjective organization in different populations so that the entire range

of that aptltude may be effectively, studied,

0

J.
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